This study analyzed the strategies adopted by a community of fisherwomen to protect their territory in an estuarine zone, on the Brazilian northeastern coast. The survey found that the women directed their efforts towards a sustainable management of fisheries resources and an effective political action to obtain the creation of the Extractive Reserve Acaú-Goiana. The analysis showed that local communities, like these fisherwomen are fundamental to coastal conservation, given their knowledge about the environment and their participation in management processes. 
IntroductIon
Coastal populations that live from artisanal fishing are affected by the conflict between economic growth and environmental conservation. Some factors, such as agricultural and industrial activities, increased coastal degradation, and forced the fishers populations to adopt strategies that ensure both their livelihood and environment conservation (Hanazaki, 2007; Lopes et al., 2011) . The most common strategy has been to maintain traditional fishing practices (Berkes et. al., 2000; Cardoso, 2003; Griffin, 2009; Rebouças et. al., 2006; Silvano & Valbo-Jorgensen, 2008) while also engaging in the creation and management of protected areas (Campbell & Vainio-Mattila, 2003; Fadigas & Garcia, 2010; Heyman & Granados-Dieseldorff, 2012; Santilli, 2005; Soma & Vatn, 2009; Thomson & Gray 2009) .
The Brazilian National System of Conservation Units (Brasil, 2000) provides a particular category of protected area called "Extractive Reserve" (Resex), where traditional populations survive through sustainable extractive activities. The main goals in these cases are to protect the livelihoods and cultures of these populations, and to ensure a selfsustainable exploitation of the natural resource. The Resex is characterized by intensive participation and co-management between government environmental agencies and the local population (Di Ciommo & Schiavetti, 2012; Fadigas & Garcia, 2010; Santilli, 2005) .
The Resex experience, which began in the Amazon with rubber tappers and rural workers (Santilli, 2005) , has expanded to other Brazilian biomes and traditional populations. This was the case for the "Marine Extractive Reserve", which involves exclusively small-scale fishers (Di Ciommo & Schiavetti, 2012; Santilli, 2005) . One of the traditional populations engaged in coastal zone protection are the women shellfish collectors. They have emerged from invisibility through their work, maintaining artisanal fishing techniques, and monitoring the quality of their environment and, finally, through their inclusion in the decision-making process (Agarwal, 2007; Aguilar & Castañeda, 2000; Di Ciommo & Schiavetti, 2012; Fadigas & Garcia, 2008; Simonian, 2006; Zhao et al., 2012) .
There are still knowledge gaps with regard to the role and mechanisms used by the fisherwomen as protagonists in coastal protection. The aim of this paper is to analyze the strategies and contributions employed by fisherwomen at the Goiana-Megaó estuary, in northeastern Brazil, to protect and defend their fishing territories and rights. The study area is the Paraíba (PB)/Pernambuco (PE) state border, which have undergone a long period of environmental pressure. For this, was identified the universe of the shellfish collectors and their actions that resulted in the estuary official protection.
MAterIAl And Methods
Fieldwork (March 2007 and May 2008) was conducted during visits to the Extractive Reserve Acaú-Goiana in the selected communities of Acaú and Carne de Vaca, in northeastern Brazil. Acaú is on the southern coast of Paraíba state; Carne de Vaca is on the northern coast of Pernambuco (Figure 1 ). Both communities are under direct influence of the Goiana and Megaó estuary and have a high concentration of fisherwomen.
According to the census (IBGE, 2006) , in both communities the main activities responsible for income are the sugarcane agribusiness, industry, public administration, and small trade. Fishing, despite having a strong tradition and occupying a large part of the adult population, is not cited in any official record as a source of local income. Fishing in the estuary exceeds sea fishing in number of people and fishing amount, ensuring the livelihood of the local households. The estuary (approximately 4,800 ha), is located in the Goiana river basin, and inserted into the Atlantic Rain Forest biome, with the presence of a mangrove ecosystem (CPRH, 2003) .
Interview with the key informants
In March 2008, three fisherwomen were selected in the communities as key informants, for their leadership and community representation (Denzin & Lincoln, 2003) . Considering their expert knowledge of their communities (Rossman & Rallis, 2003) , they were interviewed with open questions recorded in digital audio, and posteriorly was analyzed through discourse analysis (Levin, 1987) with the goals of reconstructing the Resex history and to identify local protagonists.
Interview with the women shellfish collectors
This step occurred in March and April 2008. Considering an estimated universe of 300, a sample of 30 fisherwomen was delimited by purposive sampling with a sufficient sample size until the saturation point, where additional interviewing contributed no new information. To maintain the speech heterogeneity, age variations were considered as well as time spent having worked as fisherwomen. The interview consisted of open, semi-open, and closed questions whose objectives were to characterize the shellfishing context, resource management, community organization, and creation of the Extractive Reserve (Aguilar et al., 1999) . Descriptive statistics were used to analyze the data (Spink, 1995) .
Analysis of the administrative process of resex creation
The administrative process of the Extractive Reserve (Resex) Acaú-Goiana was filed in January 2002 by the Brazilian Institute of the Environment and Renewable Natural Resources (IBAMA) under # 02001.000442/2002-41. The research analyzed the Resex creation history, identifying key interest groups and community leaders. Descriptive and discourse analyses were used (Spink, 1995) observing all documentation, including the community petition, official statements, technical reports, and audio files, and the Public Consultations were monitored as well.
results And dIscussIon

The fisherwomen and their link to the environment
Though realizing the profession of fisherwomen (shellfisher women, filleters, shellfish pickers, crabmeat removers, fish skinners, or aquaculture workers), these women are invisible within a culture where men tend to perform the functions considered more important to society (Aguilar & Castañeda, 2000; Dias et al., 2007; Machado, 2007; Oliveira, 1993; Simonian, 2006; Zhao et al., 2012) .
Figura 1. Área de Estudo, mostrando a localização da Reserva Extrativista Acaú-Goiana com destaque para as comunidades
Within the fishing culture, collecting shellfish became a feminized activity essentially for two reasons; first, because of the cultural construction that offshore fishing is dangerous (and therefore for men), and that other fishing categories are "lesser" fishing (Machado, 2007) , and therefore easily carried out by women (Hapke, 2001) . The second, a consequence of the first, is that historically, in the absence of men (during the high seas fishing season), sustaining the household fell to the women, who saw shellfishing as an important livelihood (Dias et al., 2007) .
Many of these fisherwomen are originally from the region surrounding affected by the estuary of the rivers Goiana and Megaó, which serves to strengthen social links in the area. At about 16 years of age, girls already experience shellfish gathering as a profession. However, a high concentration of fisherwomen had their first shellfishing experience while in the 6 to 10 years age range. Further, there are two well-defined profiles of fisherwomen: one that works on the shellfish banks, and one that works on land.
The fisherwomen of the shellfish banks composed, at the time of our study, a group of approximately 300 shellfish collectors that reside mostly in Acaú and Carne de Vaca. This region is experiencing an increase in the number of women working in artisanal fishing who are also potential agents for modification of the environment. What highlights the role of the fisherwomen in this environment is that their mode of fishing is indispensably linked to the estuary. It roots these women to this territory, making them the main interested in exercising leading roles for management and conservation of the area.
The representative politics of the land-based fisherwomen complement the actions taken by the shellfish bank fisherwomen. The land-based fisherwomen with their origins in the fishing environment have learned the bases of shellfish collecting; yet, they have sharpened their gaze, and realized that from the land, thru leadership, they can better represent both the history and interests of their group in the public sphere. Also, they play an important role outside the communities, through partnerships with other fishers collectives, thus consolidating a network of interests and collective knowledge about traditional fishing.
strategies for fishing management and estuary conservation
Shellfishing is a category of fishing normally exercised by women, who collect shellfish and/or crustaceans (Fadigas & Garcia, 2010; Dias et al., 2007; Di Ciommo & Schiavetti, 2012) . Shellfish (though primarily collected for the external market) are also an important item in the diet of local families (87% of the respondents in Acaú, and 80% Carne de Vaca).
The fisherwomen usually use the estuarine zone, mainly on the shellfish banks, and in some cases in the mangrove forests. There are no maps of the shellfish banks, or studies verifying the carrying capacity of the estuary. However, the interviewed fisherwomen indicated knowledge of their geographical locations, and classified them by productive seasons. Fisherwomen maintain collective management of the shellfishing, including which banks must enter into rest for reproduction, and growth of the shellfish.
Being traditional, shellfishing requires little equipment and has low environmental impact; this then characterizes the fisherwomen as a traditional population. It was observed that some are constantly adapting their tools to work in the capture process (Berkes et. al., 2000; Cardoso, 2003; Rebouças et. al., 2006; Silvano & Valbo-Jorgensen, 2008) , for instance, the handmade puçá 11 All the interviewees agreed when describing the general harvesting process. During low tide, the fisherwomen dig into the mud with their hands, until they notice the presence of shellfish, and then proceed with the removal, while selecting by size. When the water level is high, the fisherwomen dig the mud with the puçá, removing only the shellfish that pass through the mesh.
The research (during collection) detected a particular characteristic that reinforces the importance of these fisherwomen to the estuary management. According to some respondents, shellfish grow to reach an ideal size, when the mud on the banks is turned or "handled". The interviewees were unable to explain the reason for this phenomenon; they only know this empirically. In fact, by digging in the mud, the fisherwomen allow the shellfish, (which feed by filtering the water) to absorb "fresh" organic matter, thus aiding the species to reach an appropriate size for collection (Barreira & Araújo, 2005) .
This group guards a vast historical knowledge concerning the estuary of the rivers Goiana and Megaó. This knowledge includes biotic, abiotic and social aspects and a mindfulness of the variations generated by both natural and anthropogenic factors.
The technical studies made by the public environmental agencies (CPRH, 2003; IBAMA, 2002) corroborate the local knowledge of the fisherwomen, identifying the main factors causing estuarine degradation during the last decades and a collapse in 1999, that directly affected the shellfish harvest and those who depended upon it.
Up until the 1990s, it was still possible to find the estuary in good condition (IBAMA, 2002) , however some elements of the fishing fauna, as indicated by the fisherwomen, have become quite scarce in the estuary. In the case of finfish species, 93% of respondents in Carne de Vaca, and 100% in Acaú noted scarcity. For natural non-farmed shrimp, all interviewees in Carne de Vaca, and 93% in Acaú, noted a sharp drop. A full 80% of respondents in Carne de Vaca, and 93% in Acaú pointed out the shortage of crab. The only resource that has maintained a balance between abundance and scarcity are the shellfish, despite having been reduced. This last observation was indicated by 40% of the respondents in Acaú, and 73% of the respondents in Carne de Vaca.
This deterioration of the environment assumes different aspects. Technical studies (CPRH, 2003; IBAMA, 2002; IBGE, 2006) of the Goiana river basin reveal that certain economic activities in the area are probably the main cause. This research notes that the perception of the communities fisherwomen about this environmental degradation coincides with the technical analysis that points to agricultural, industrial, and shrimp farming activities as the main sources of damage to the estuarine zone, and the consequent fish shortages in the region.
These activities breached environmental regulations through the emission of effluents without proper treatment, and by the use of pesticides, contaminating the rivers, through prohibition of access to the river by the fishing community, and removal of remnants of the Atlantic Rain Forest and mangrove forest.
The ability of fisherwomen to detect the problems and their consequences for the fishing environment allowed for a social mobilization (Fadigas & Garcia, 2010; Heyman & Granados-Dieseldorff, 2012; Santilli, 2005; Soma & Vatn, 2009) . They demanded that public environmental agencies provide official protection for the area. Were crucial in this process that previously fisherwomen were involved in different associations. Adding to this was the work done by the fisherwomen leadership forwarding proposals amidst distinct stakeholders.
The first proposal for environmental protection related to fisheries issues came from Acaú in 1999, and tried to establish a period of prohibition for shellfish collection. This focused on population recovery, an already well established method used to manage others species such as shrimp and lobster. However, this would be an isolated effort, focused on the recovery of a single species, whereas the whole ecosystem was at risk.
After several discussions, the fisherwomen proposal aimed estuary protection in a direct and continuous way. Through a collective demand to the government, (represented by IBAMA), the creation of a protected area that allow comanagement was requested. The most appropriate existing model was the Marine Extractive Reserve, known by strong legitimacy, due the indispensable participation of the community in each step.
To constitute a Resex, three stages based on specific legal regulations are pursued; creation, deployment, and management (Fadigas & Garcia, 2010; Santilli, 2005) . Creation arises from a demand by the local community to the government for protection of a given area. It is then established thru an administrative process that allows ample space for popular participation. The deployment phase starts when the Resex is legally constituted, it is characterized by the formation of a deliberative council, and a management plan. Finally, the Resex management occurs jointly between the community involved, public environmental agencies, and universities or other institutions related to the issue.
In the process of creating this Resex, the fishing communities (not considering the dynamics of the estuary as a whole) at first acted separately according to the existing geopolitical division between the states of Paraíba and Pernambuco. Yet, due to certain inconsistencies, the administrative process was shelved until 2002 when IBAMA finally reviewed and unified the demands of all communities involved.
From 2004 to 2007 the process was consolidated with the completion of area studies and analyses to verify the socioeconomic, environmental and biological aspects. Also within this period, public consultations and meetings in all the affected communities took place, legitimizing the creation of an extractive reserve. Consultations were undertaken in a unique context where the community, representatives of business activities, and environmental technicians debated over land use and limits where a single environment meets diverse interests. At this stage, the participation of the fisherwomen, and their leadership was essential to keep the community cohesive and alert concerning the importance of the protected area.
After this broad administrative process, the Marine Extractive Reserve Acaú-Goiana was created by decree on the 26th of September, 2007 September, (D.O.U., 2007 , and is comprised of 6.678,30 hectares which include the whole estuarine area for the rivers Goiana and Megaó, and the surrounding zones.
conclusIon
In coastal areas with fishing populations, they have become essential to conservation actions. They demonstrate thorough knowledge of the environment, and notice changes in environmental quality even before state environmental agencies. Because of their strong dependence on the environment, they lead the government to adopt measures that enable coastal conservation.
Therefore, we conclude that it is essential to recognize and to work in collaboration with the "unofficial" environmental managers, as the fisherwomen. The empowerment, inclusion, and visibility of the fisherwomen, who have particular knowledge of vital coastal ecosystems such as the estuaries, consolidate equitable interactions between society and nature, bringing positive consequences to coastal environment conservation. 
